In the noise prediction on railway viaducts by numerical acoustic analysis, it is premised that the noise barriers have sufficient sound insulation performance. Considering that the sound transmission loss of the noise barrier has frequency characteristics, which are different for each noise barrier, it is desirable to take the sound insulation performance into consideration to avoid the overestimation of noise reduction effect. In this study, the sound insulation performance of the noise barrier is regarded as a sound damping component by set the different medium domain from the air domain in the analysis. The sound damping characteristics are represented by the complex wave number, which is set as the sound attenuation per unit length related with the transmission loss and the thickness of the noise barrier. As a result, it was confirmed that the sound attenuation corresponding to the transmission loss of the noise barrier can be set appropriately for the plane wave propagating model with consideration of the sound reflection caused by impedance discontinuity. In addition, FEM analyses were conducted for the railway viaduct assuming that the additional noise barrier made of the polycarbonate plate was installed. Consequently, it is concluded that the differences due to the transmission loss can be sufficiently evaluated because the distribution of sound pressure level outside the viaduct shows the influence of the transmitted sound from the additional noise barrier.
(1)
であり，式 (2) 
はΔL>7 dBにおいてTL'はΔLに 10log10 (2) (2) (dB) when the complex sound pressure reflection coefficient |r23| 2 equals to 1. The SPL attenuation ΔL for the resultant wave between at 1 and 2 is obtained by deciding the SPL attenuation TL' for the incident wave in medium 2 shown in equation (21) Table 2 . The variation of SPL between the surface of the incident side and the transparent side can be obtained according to each TL', which is determined in the basis of equation (21). These results indicate that ΔL can be set to any value depending on the value of TL'. . A-weighted sound pressure level is set as the sound pressure boundary condition for FEM analysis.
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sound pressure level(dB) 125 250 500 1k 2k 4k 1/3 octave band center frequency(Hz) 10dB Fig. 9 Transmission loss (dB) of the transparent sound insulation plate with the thickness of 8 mm, which is supposed to be installed on the existing concrete noise barrier. In case 2, the correction value is used as TL' in equation (24) considering the reflection on the surface of the transparent side of the finite element domain assumed to be the transparent sound insulation plate. (a) Case1 (b) Case2 Fig. 11 Distributions of A-weighted relative sound pressure level (dB) around the noise barrier and outside the viaduct. Fig.11 (a) is the result of case (1) and Fig.11 (b) is the result of case (2). The effect of transmitted sound is confirmed in the area between the two purple lines, because the additional sound insulation plate is located on the extension of the position where the contour boundary is discontinuous as shown by the lines. 
